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ABSTRACT 

Background:  The  prevalence  of  cardiovascular  diseases  (CVD),  one  of  the  major  life  threatening  Non 
Communicable  Diseases,  has  increased  dramatically  in  the  past  decades  in  countries  that  are  undergoing  rapid  nutrition  and 
lifestyle  transitions  such  as  India;  and  the  control  and  management  strategies  of  the  NCDs  including  CVD  has  become  a 
bottleneck  to  the  country’s  social  and  economic  development.  On  the  other  hand,  dance  is  an  accessible  and  appealing  form 
of  physically  active  recreational  activity  having  the  potential  to  influence  adiposity,  major  modifiable  risk  factor  for  CVD. 

Objectives:  Present  study,  in  this  backdrop,  aims  to  find  out  the  impact,  if  any,  of  Bharatnatyam  dancing,  a cost 
effective,  feasible  traditional  form  of  recreational  activity,  on  novel  anthropometric  markers  of  CV  health  status. 

Materials  and  Methods:  Data  on  anthropometric  adiposity  indices  (namely  BMI,  C-Index,  BAI,  WC,  NC,  ABSI, 
AVI  and  ICO)  were  obtained  from  72  adult  Bengalee  female  individuals  constituting  the  Bharatnatyam  Dancing  Group 
(BDG)  with  a minimum  dancing  experience  of  5 years.  Measurements  were  also  obtained  from  96  female  individuals 
constituting  Control  Group  (CG),  of  similar  age,  socio-economic  and  ethnic  background  but  no  dancing  or  any  other 
physical  activity  background. 

Results:  Overall  a significant  (P  <0.01)  favorable  impact  of  Bharatnatyam  dancing  has  been  found  in  BDG 
individuals  compared  to  their  CG  counterparts. 

Conclusions:  Practicing  of  Bharatnatyam  dancing,  a traditional  Indian  dance  form  has  a positive  influence  on 
novel  anthropometric  indices  reflecting  a better  CV  health  status  in  individuals  practicing  it  regularly. 

KEYWORDS:  ABSI,  C-Index,  CVD,  ICO,  Upper  Body  Obesity 

INTRODUCTION 

Presently  cardio  vascular  diseases  (CVD)  that  includes  heart  attacks,  heart  failure,  stroke  and  peripheral  artery 
diseases,  presents  an  enormous  global  health  problem.  It  is  the  largest  single  cause  of  death  among  women  and  account  for 
one  third  of  all  deaths  worldwide  (Lermanef  al  2006),  in  addition,  CVD  accounts  for  more  deaths  in  women  than  any  other 
cause,  including  all  types  of  cancer  combined.  An  estimated  20  million  people  may  die  from  cardio  vascular  diseases 
(CVDs)  by  2015  (WHO  2005)and  the  burden  of  the  diseases  is  on  the  rise  in  developing  nations  (Khor  2001);  The  dual 
burden  of  persistent  infectious  diseases  and  emerging  chronic  Non  communicable  diseases  (NCDs)  such  as  CVD  poses  a 
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serious  threatto  population  health  and  limited  health  care  resources  especially  for  low  and  middle  income  countries; 
India  is  not  an  exception,  moreover  Asian  Indians  have  unusually  high  rates  of  Coronary  Heart  Disease  (CHD) 
(Ghoshet  al  2004).  Due  to  socio-cultural  issues  generally  prevailing  in  Indian  society,  females  start  leading  a more 
sedentary  life,  one  of  the  major  risk  factors  for  CVD  and  all-cause  mortality  (Katzmarzyker  al  2009,  Healy  el  al  2011, 
Thorp  et  a\  2011)  after  attaining  pubertal  age  and  consequently  are  at  high  risk  group.  Obesity  is  one  of  the  risk  factors  of 
CVD  in  both  Western  and  Asian  populations.  The  detrimental  impact  of  obesity  in  the  incidence  of  subsequent  CVD  is 
partly  mediated  by  increased  levels  of  cardiovascular  risk  factors  (CVRF),  in  particular  hypertension,  dyslipidemia  and 
diabetes  (Juonalaet  <7/2011).  On  the  other  hand.  Dance,  an  accessible  and  appealing  form  of  physically  active  widely 
enjoyed  recreational  activity  (Masturaet  <7/  2012),  is  a demanding  neuromuscular,  skeletal  event,  a temporal,  spatial,  kinetic 
interface  anchored  by  the  universality  of  human  motion  and  propelled  by  creative  forces.  It  is  a transient  mode  of 
expression  that  manifests  in  many  styles  and  forms  and  therefore  requires  a delicate  balance  of  perfection  and  freedom  in 
the  moving  architecture  of  the  human  body.  Bharatnatyam,  a low  impact  dance  form  maintains  contact  of  one  foot  with  the 
floor  at  all  times,  is  one  of  the  oldest  but  still  popular  Indian  classical  dancers.  It  involves  the  adoption  of  different  body 
postures  like  sitting,  bending,  twisting  and  continuous  rhythmic  body  movements  which  might  exert  some  effects  on 
different  physiological  system.  Previous  study  has  found  the  favorable  impact  of  Bharatnatyam  dancing  on  body 
composition  (Mukherjeeef  al  2014)  especially  body  fat  (Banerjee  et  al  2014),  motor  ability  (Bhattacharjeee/  al 
20 14), pulmonary  function  indices  (Banerjee  et  al  2014,  K undue/  a/20 1 4 land  also  diabetic  markers  (Banerjee  et  al  2015); 
Since  there  is  dearth  of  literature  for  comprehensive  studies  which  focus  on  the  effect,  if  any,  of  Bharatnatyam  dancing  on 
cardio  vascular  disease  risk,  present  study  aims  to  find  out  the  impact  of  practicing  regular  Bharatnatyam  dancing  on  select 
adiposity  markers  contributing  to  cardio-vascular  risk  of  adult  Bengalee  female  population. 

METHODOLOGY 

Present  study  was  conducted  on  randomly  selected  72  adult  unmarried  Bengalee  female  volunteers,  of  age  range 
25-30  years,  regularly  receiving  Bharatnatyam  dancing  training  for  at  least  a period  of  five  years  and  practicing  at  least  five 
times  a week  on  and  average  for  half  an  hour  period,  and  33  adult  Bengalee  females  of  comparable  age,  and  socioeconomic 
background  and  not  undertaking  any  form  of  exercise  training  including  any  form  of  dancing,  leading  a sedentary  life; 
they  respectively  constituted  the  Bharatnatyam  Dancing  Group  (BDG)  and  Control  Group  (CG).  Individuals  receiving 
Bharatnatyam  dancing  training  for  less  than  five  years,  being  trained  in  other  forms  of  exercise  and  also  other  forms  of 
dancing,  and  with  self-reported  any  chronic  illness  were  excluded  as  subjects  from  the  study.  Prior  to  the  commencement 
of  the  study,  necessary  ethical  permission  and  individual  consent  were  obtained  after  explaining  the  study  requirements. 
Anthropometric  and  demographic  data  were  obtained  for  each  subject.  Demographic  data  included  age  (year), 
marital  status,  occupation,  lifestyle  status  and  like  information.  Socio  economic  status  of  the  participating  individuals  was 
assessed  using  Kuppuswami  socio  economic  scale  (Kumar  et  al  2013).  BMI  was  calculated  using  ratio  of  measured  body 
weight  (kg)  tosquared  value  of  stature  (m),  with  participants  in  light  indoor  clothing  and  without  shoes.  The  Neck 
Circumference  (NC)  (Mondalet  al  2016)  and  Waist  circumference  (WC)  (Motamedet  al  2015)  were  measured  using  non 
stretchable  measuring  tape.C-Index  (Ezeukwuef  al  2014),  Body  Adiposity  Index  (BAI)  (Bergman  et  <7/201 1),  Abdominal 
Volume  Index  (AVI)  (Patile/  <7/  201 1),  A Body  Shape  Index  (ABSI)  (Krakaueref  al  2012)  and  the  Index  of  Central  Obesity 
(ICO)  were  calculated  (Farahaniet  al  2013)  using  standard  expressions.  The  measurement  procedures  were  carried  out  in 
the  morning  hours.  All  variables  were  analyzed  to  find  the  significant  difference,  if  any,  and  P < 0.05  was  considered 
statistically  significant. 
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RESULTS 

In  the  present  study  participants  were  adult  Bengalee  females  (age  BDG  26.3  ± 1.75  years  and  CG  26.6  ± 1.42 
years)  residing  in  and  around  Kolkata,  the  capital  of  West  Bengal.  All  of  the  individuals  belonged  to  Bengalee  Hindu  Caste 
Population  (BHCP)  and  were  from  middle  class  strata  of  the  society. 


Table  1:  Basic  Socio-Demographic  Characteristics  of  the  Participating  Volunteers 


Variables 

BDG  (72) 

CG  (96) 

Marital  status 

Unmarried 

Unmarried 

Addiction  (smoking,  alcoholism  or  like) 

Nil 

Nil 

Family  history  of  CVD 

No  previous  history  of 
parents  and  self 

No  previous  history 
of  parents  and  self 

Any  regular  medication  for  any  chronic  diseases 

Nil 

Nil 

Lifestyle 

Sedentary  in  nature 

Sedentary  in  nature 

Exercise  habit 

Only  BD 

Nil 

In  the  following  section,  comparisons  between  BDG  and  CG  individuals  in  terms  of  anthropometric  indicators  of 
CVD  have  been  presented  graphically. 


In  Figure  1 compares  between  BDG  and  CG  individuals  in  terms  of  BM1  has  been  graphically  presented. 


BMI  * 
*P<  0.05 


Figure  1:  Comparison  between  BDG  and  CG  in  Terms  of  BMI 

In  Figure  2,  comparison  between  BDG  and  CG  individuals  in  terms  of  C Index  has  been  graphically  presented. 
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Figure  2:  Comparison  between  BDG  and  CG  in  Terms  of  Cl 

In  Figure  3,  comparison  between  BDG  and  CG  individuals  in  terms  of  BAI  has  been  graphically  presented. 
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*P<  0.05 

Figure  3:  Comparison  between  BDG  and  CG  in  Terms  of  BAI 

In  Figure  4,  comparison  between  BDG  and  CG  individuals  in  terms  of  WC  has  been  graphically  presented. 
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*P<  0.05 

Figure  4:  Comparison  between  BDG  and  CG  in  Terms  of  WC 

In  Figure  5,  comparison  between  BDG  and  CG  individuals  in  terms  of  NC  has  been  graphically  presented. 
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Figure  5:  Comparison  between  BDG  and  CG  in  Terms  of  NC 


Graphical  comparison  between  BDG  and  CG  individuals  in  terms  of  ABSI  has  been  presented  in  Figure6. 
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Figure  6:  Comparison  between  BDG  and  CG  in  Terms  of  ABSI 
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In  Figure  7,  comparison  between  BDG  and  CG  individuals  in  terms  of  AVI  has  been  graphically  presented. 
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Figure  7:  Comparison  between  BDG  and  CG  in  Terms  of  AVI 

In  Figure  8,  comparison  between  BDG  and  CG  individuals  in  terms  of  ICO  has  been  graphically  presented. 
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Figure  8:  Comparison  between  BDG  and  CG  in  Terms  of  ICO 


DISCUSSIONS 


Sedentary  behavior,  persistent  low  levels  of  physical  activity  and  poor  cardio-respiratory  fitness  (CRF)  is  known 
to  predict  progression  toward  Type  2Diabetes,  metabolic  syndrome  and  CVD  in  adults  (Bassuke/  al  2005,  Duncan  2006, 
Ford  et  al  2006,  Roberts  et  a\  2005).  The  most  immediate  impact  of  physical  inactivity  is  obesity  and  as  obesity, 
reclassified  by  American  Heart  Association  (AHA)  as  a 'major,  modifiable  risk  factor’  for  CVD,  different  preventive 
strategies  are  being  attempted  to  address  it.  On  the  other  hand,  dancing  has  been  a popular  recreational  activity  for 
centuries.  But  across  the  world  only  a few  studies  have  examined  the  effect  of  dancing,  that  too  mainly  western  type,  on 
factors  contributing  to  CVD  of  female  individuals;  present  study  was  planned  in  this  backdrop.  Significantly  (P  <0.01) 
lower  body  weight  in  BDG  individuals  compared  to  their  CG  counterparts  was  found  and  this  could  be  attributed  to  the 
regular  dancing  exercise  of  Bharatnatyam  form,  as  the  BDG  and  CG  individuals  were  not  differing  in  terms  of  their 
socio-economic  background  and  dietary  energy  intake  and  no  dietary  modification  was  suggested.  The  trend  is  affirmed 
from  BMI  values,  the  most  commonly  used  indicators  of  obesity.  BMI  value  of  CG  individuals  is  significantly  higher  (P 
<0.01)  than  BDG  individuals.  It  has  been  found  that  the  average  BMI  of  CG  individuals  was  falling  into  the  overweight 
(25.0-29.9  kg.  m'2)  class,  as  per  the  WHO  Standard  classification  (Poirier et  al  2006),  but  on  consideration  of  the  Asian 
standards  it  falls  into  the  obese  category  (Vasudevane?  al  2011).  BMI  has  also  been  found  to  be  higher  in  individuals  with 
Type  2 Diabetes  Mellitus  (Biswasef  al  2017),  another  predictor  of  CVD.  It  has  been  established  that  at  a given  BMI, 
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Asians  have  significantly  higher  body  fat  content  than  westerns  (Rajief  al  2001),  and  hence  it  is  a matter  of  concern.  But  in 
spite  of  the  usefulness  of  BMI  as  a surrogate  for  adiposity,  it  has  been  criticized  as  it  does  not  discriminate  between  the 
different  components  of  the  body  and  is  unable  to  describe  the  fat  distribution  over  the  body.  In  adults,  it  has  been  found 
that  a more  central  fat  distribution  is  associated  with  an  increased  risk  of  ill  health  (Kissebahet  al  1994).  The  central 
obesity  parameter  is  all  the  more  important  in  Asian  population,  as  they  possess  high  levels  of  abdominal  fat  and  are 
particularly  prone  to  diabetes  mellitus  and  cardiovascular  disease  (Anjanae/  al  2004).  In  case  of  C Index,  another 
anthropometric  indicator  of  obesity  which  evaluates  waist  circumference  in  relation  to  height  and  weight,  a similar  trend 
like  BMI  has  been  observed.  Another  new  index  - Body  Adiposity  Index  (BAI)  - was  proposed  to  reflect  the  picture  of 
adiposity  relatively  recently  and  in  the  present  study  lower  values  of  BAI  in  BDG  individuals  further  affirm  the  trend. 

A greater  cardio-vascular  risk  has  been  found  to  be  associated  with  increased  value  of  WC,  a popular 
anthropometric  indicator  of  central  or  abdominal  obesity  (Coutinho  et  al  2011).  The  present  study  has  found  significantly 
lower  values  of  WC  in  BDG  compared  with  CG  individuals;  present  finding  is  in  line  with  previous  studies 
(Mukherjeeet  al  2014,  (j’akmakcie/  al  2011,  Chatterjeeef  al  2014,  Mukherjee  et  al  2013).  Recent  studies  have  focused  on 
the  cardio-metabolic  correlates  of  the  upper  trunk  fat  and  upper  trunk-related  anthropometric  indices,  such  as  NC 
(Ben-Noune/  al  2006,  Preiser  al  2010).  A previous  study  has  found  that  higher  NC  is  correlated  positively  with  the  factors 
of  the  metabolic  syndrome  also.  In  the  present  study  it  has  been  found  that  the  BDG  individuals  have  lower  mean  value  of 
NC  compared  to  their  CG  counterparts.  ABSI,  developed  by  Krakauere?  al  in  2011,  is  a relatively  new  indicator  indicating 
abdominal  adipose  tissue;  however,  in  the  present  study,  no  significant  difference  between  two  participating  groups  has 
been  found  in  terms  of  ABSI.  Abdominal  Volume  Index  (AVI)  estimates  the  overall  abdominal  volume  between  symphysis 
of  the  pubis  and  xiphoid  appendix  and  theoretically  includes  intra-abdominal  fat  and  adipose  tissue  volumes.  Although  AVI 
did  not  cross  the  cutoff  (Patile/  al  2011)  for  being  high,  significantly  higher  mean  value  has  been  found  in  CG  individuals 
compared  to  BDG  reflecting  much  higher  abdominal  tissue  volume. ICO,  another  novel  anthropometric  index,  has  been 
proved  to  be  a strong  predictor  of  CVD  (Schneider  et  al  2010);  in  the  present  study  it  has  been  found  that  BDG  individuals 
have  significantly  lower  value  of  ICO  compared  to  CG  individuals. 

CONCLUSIONS 

From  the  present  study,  it  may  be  concluded  that  practicing  of  Bharatnatyam  dancing,  one  of  the  most  popular 
traditional  Indian  classical  dance  forms,  has  a favorable  impact  on  body  adiposity,  indicating  a better  cardiovascular  health 
status,  as  adjudged  in  terms  of  the  CVD  markers  like  BMI,  BAI,  WC,  NC  and  so  on  in  the  adult  Bengalee  females 
practicing  it  regularly.  Being  an  enjoyable  form  of  physical  activity,  health  promotion  and  prevention  of  chronic  lifestyle 
diseases  such  as  CVD,  may  be  achieved  through  proper  and  structured  practice  of  Bharatnatyam  dancing. 

ACKNOWLEDGEMENTS 

The  cooperation  of  all  volunteers  during  the  study  is  gratefully  acknowledged. 

REFERENCES 

1 . Lerman  A,  Sopko  G.  Women  and  cardiovascular  heart  disease:  clinical  implications  from  the  Women’s  Ischemia 

Syndrome  Evaluation  (WISE)  Study.  Are  we  smarter?  J Am  CollCardiol  2006;  47:59-62. 

2.  WHO.  Preventing  chronic  diseases:  A vital  investment.  2005. 


Impact  Factor  (JCC):  4.0976 


NAAS  Rating:  3.99 


Impact  of  Indian  Classical  Bharatnatyam  Dancing  in  Terms  of  Novel  Anthropometric 
Markers  of  Cardio- Vascular  Health  Status:  A Study  in  Bengalee  Adult  Females 


13 


3.  Khor  GL.  Cardiovascular  epidemiology  in  the  Asia-Pacific  region.  Asia  Pacific  J ClinNutr  2001 ; 10:76-80. 

4.  Ghosh  A,  Bose  K,  Chakravarti  S,  Chaudhuri  ABD,  Chattopadhyay  J,  Dasgupta  G,  Sengupta  S. Central  obesity  and 
coronary  risk  factors.  The  Journal  of  the  Royal  Society  for  the  Promotion  of  Health  2004;124:86-90. 

5.  Katzmarzyk  PT,  Church  TS,  Craig  CL,  Bouchard  C.  Sitting  time  and  mortality  from  all  causes,  cardiovascular 
disease,  and  cancer.  Med  Sci  Sports  2009;  41:998-1005. 

6.  Healy  GN,  Matthews  CE,  Dunstan  DW,  Winkler  EA,  Owen  N.  Sedentary  time  and  cardio-metabolic  biomarkers 
in  US  adults:  NHANES  2003-06.  Eur  Heart  J 2011;  32:590-7. 

7.  Thorp  AA,  Owen  N,  Neuhaus  M,  Dunstan  DW.  Sedentary  behaviors  and  subsequent  health  outcomes  in  adults  a 
systematic  review  of  longitudinal  studies,  1996-2011.  Am  J Prev  Med  2011;  41:207-15. 

8.  Juonala  M,  Magnussen  CG,  Berenson  GS,  Venn  A,  Burns  TL,  Sabin  MA,  Srinivasan  SR,  Daniels  SR,  Davis  PH, 
Chen  W,  Sun  C,  Cheung  M,  Viikari  JSA,  Dwyer  T,  Raitakari  OT.  Childhood  adiposity,  adult  adiposity,  and 
cardiovascular  risk  factors.  N Engl  J Med  2011;  365:1876-85. 

9.  Mastura  J,  Fauzee  MSO,  Bahaman  AS,  Rashid  S,  Somchit  MN.  Effect  of  low-impact  aerobic  dance  exercise  on 
psychological  health  (stress)  among  sedentary  women  in  Malaysia.  Biol  Sport  2012;  29:63-9. 

10.  Mukherjee  S,  Banerjee  N,  ChatterjeeS,  ChatterjeeS,  ChatterjeeA,  SantraT,  SahaB.  Effect  of  Bharatnatyam 
Dancing  on  Body  Composition  of  Bengalee  Female  Children.  American  Journal  of  Sports  Science  and  Medicine 
2014;  2(1  ):56  - 59,  2014. 

11.  BanerjeeN,  ChatterjeeS,  KunduS,  BhattacharjeeS,  MukherjeeS.  Effect  of  Regular  Practicing  Bharatnatyam 
Dancing  Exercise  on  Body  Fat  of  Urban  Female  Teenagers.  Indian  Journal  of  Clinical  Anatomy  and  Physiology 
2014;  1:29-33. 

12.  BhattacharjeeS,  ChatterjeeS,  BanerjeeN,  SantraT,  MondalP,  MukherjeeS.  Impact  of  Bharatnatyam  Dancing  on 
Motor  Ability  of  Adult  Bengalee  Occupationally  Engaged  Women  of  Kolkata.  In:  User  Centered  Design  and 
Occupational  WellbeingMcGraw  Hill  20 14;  311  — 315. 

13.  Banerjee  N,  Santra  T,  Chaterjee  S,  Chatterjee  A,  Chatterjee  S,  Banerjee  U,  Mukherjee  S,  Manna  I.  A Study  on 
Pulmonary  Function  of  Adolescent  Bengalee  Trainee  Bharatnatyam  Dancers.  American  Journal  of  Sports  Science 
and  Medicine  2014;  2:45-7. 

14.  Kundu  S,  Banerjee  N,  Santra  T,  Chatterjee  S and  Mukherjee  S.  Impact  of  Bharatnatyam  Dancing  Exercise  on 
Lung  Function  of  Adult  Bengalee  Females.  In:  User  Centered  Design  and  Occupational  Wellbeing,  McGraw  Hill 
Education2014;  328-331. 

15.  BanerjeeN,  ChatterjeeS,  ChatterjeeS,  GhoshK,  DeS,  MukherjeeS.  Impact  of  Indian  traditional  recreational  activity 
on  novel  anthropometric  markers  of  diabetes  in  Bengalee  females.  International  Physiology  2015;  3:11-15. 

16.  Kumar  BPR,  Dudala  SR,  RaoAR.  Kuppuswamy’s  socio-economic  status  scale  - a revision  of  economic  parameter 
for  2012.  International  Journal  of  Research  & Development  of  Health  2013;  1:2-4. 


www.iaset.us 


editor@iaset.us 


14 


Neepa  Banerjee,  Surjani  Chatterjee,  Sandipan  Chatterjee, 
Kuntal  Ghosh  & Shankarashis  Mukherjee 

17.  Mondal  N,  Sen  J,  Bose  K,  Timungpi  R,  Kathar  M,  Hanse  S.  Neck  circumference  as  a screening  measure 
of  overweight/obesity  among  Indian  adults.  Anthropological  Review  2016;  79:347-65. 

18.  Motamed  N,  Perumal  D,  Fhea  M,  Zamani  F,  Ashrafi  H,  Haghjoo  M,  Saeedian  FS,  Maadi  M,  Akhavan-Niaki  H, 
Rabiee  B,  Asouri  M.  Conicity  Index  and  Waist-to-Hip  Ratio  Are  Superior  Obesity  Indices  in  Predicting  10- Year. 
Cardiovascular  Risk  among  Men  and  Women.  Clin.  Cardiol  2015;  38:527-534. 

19.  Ezeukwu  AO,  Agwubike  EO.  Anthropometric  measures  of  adiposity  as  correlates  of  atherogenic  index  of  plasma 
in  non-obese  sedentary  Nigerian  males.  Libyan  J Med  2014;9:23798 

20.  Bergman  RN,  Stefanovski  D,  Buchanan  TA,  Sumner  AE,  Reynolds  JC,  Sebring  NG,  Xiang  AH  and  Watanabe 
RM,  a Better  Index  of  Body  adiposity.  Obesity  2011;  19:1083-9. 

21.  Patil  VC,  Parale  GP,  Kulkarni  PM,  and  Patil  HV,  Relation  of  anthropometric  variables  to  coronary  artery  disease 
risk  factors. Indian  J EndocrinolMetab  2011;5:31-7. 

22.  Krakauer  NY,  Krakauer  JC,  A New  Body  Shape  Index  Predicts  Mortality  Hazard  Independently  of  Body  Mass 
Index.  PLoS  ONE  2012;  7:  e39504. 

23.  Farahani  AV,  Mazidjadeh-A  K,  Masoudkabir  F,  Karbalai  S,  Koleini  M,  Esfahani  FA,  Pashang  M,  Hakki  E,  Sagittal 
abdominal  diameter  to  triceps  skinfold  thickness  ratio:  a novel  anthropometric  index  to  predict  premature 
coronary  atherosclerosis,  Atherosclerosis  2013;227:329-333. 

24.  Bassuk  SS,  Manson  JE.  Epidemiological  evidence  for  the  role  of  physical  activity  in  reducing  risk  of  type  2 
diabetes  and  cardiovascular  disease.  J ApplPhysiol2005 ; 99:1193-1204. 

25.  Duncan  GE.  Exercise,  fitness,  and  cardiovascular  disease  risk  in  type  2 diabetes  and  the  metabolic  syndrome. 
CurrDiab  Rep2006;  6:29-35. 

26.  Ford  ES,  Li  C.  Physical  activity  or  fitness  and  the  metabolic  syndrome.  Expert  Rev  CardiovascTher2006; 
4:897-15. 

27.  Roberts  CK,  Barnard  RJ.  Effects  of  exercise  and  diet  on  chronic  disease.  J ApplPhysiol2005 ; 98:3-30. 

28.  Poirier  P,  Giles  TD,  Bray  GA,  Hong  Y,  Stern  JS,  Pi-Sunyer  FX,  Eckel  RH.  Obesity  and  cardiovascular  disease: 
pathophysiology,  evaluation,  and  effect  of  weight  loss.  ArteriosclerThrombVascBiol2006;  26:968-76. 

29.  Vasudevan  D,  Stotts  AL,  Mandayam  S and  Omegie  LA.  Comparison  of  BMI  and  anthropometric  measures  among 
South  Asian  Indians  using  standard  and  modified  criteria.  Public  Health  Nutrition  2011:14;  809-16. 

30.  Biswas  P,  Banerjee  N,  Bhattacharya  P,  Adhikari  A,  Mukherjee  S,  De  M.  Micronuclei  in  Exfoliated  Buccal  Cells: 
A Biomarker  for  DNA  Damage,  Leading  to  Progression  of  Late  Diabetic  Complication  in  Type  2 Diabetes 
Mellitus  Patients.  International  Journal  of  Current  Advanced  Research  2017;  6:2366-2371. 

31.  Raji  A,  Seely  EW,  Arky  RA,  Siminson  DC.  Body  fat  distribution  and  insulin  resistance  in  healthy  Asian  Indians 
and  Caucasians.  J ClinEndocrinolMetab2001;  86:5366-71. 

32.  Kissebah  AH,  Krakower  GR.  Regional  adiposity  and  morbidity.  Physiol  Rev  1994;  74:761-811. 


Impact  Factor  (JCC):  4.0976 


NAAS  Rating:  3.99 


Impact  of  Indian  Classical  Bharatnatyam  Dancing  in  Terms  of  Novel  Anthropometric 
Markers  of  Cardio- Vascular  Health  Status:  A Study  in  Bengalee  Adult  Females 


15 


33.  Anjana  M,  Sandeep  S,  Deepa  R,  Vimaleswaran  KS,  Farooq  S,  Mohan  V.  Visceral  and  central  abdominal  fat  and 
anthropometry  in  relation  to  diabetes  in  Asian  Indians.  Diabetes  Care  2004;  27:2948-53. 

34.  Coutinho  T,  Goel  k,  Sa'  DC,  Rragelund  C,  Kanaya  AM,  Zeller  M.  Central  obesity  and  survival  in  subjects  with 
coronary  artery  disease  a systematic  review  of  the  literature  and  collaborative  analysis  with  individual  subject 
data.  Journal  of  the  American  College  of  Cardiology  2011;  57:1877-86. 

35.  Mukherjee  S,  Banerjee  N,  ChatterjeeS  and  Chatterjee  S.  Effect  of  practicing  select  Indian  classical  dance  forms  on 
body  composition  status  of  Bengalee  females:  an  anthropometric  study.  Indian  Journal  of  Biological 
Sciences2014;  20:  40-8. 

36.  Cakmakci  E,  Arslan  F,  Ta§kin  H,  (j'akmakgi  O.  The  effects  of  aerobic  dance  exercise  on  body  composition 
changes  associated  with  weight  change  in  sedentary  women.  Journal  of  Physical  Education  and  Sport  Science 
2011;  13:298-304. 

37.  Chatterjee  S,  Banerjee  N,  Santra  T,  Chatterjee  A,  Chatterjee  S,  Manna  I,  Banerjee  U,  Mukherjee  S.  Impact  of 
Dancing  on  Obesity  Indices  on  Bengalee  Female  Adolescents  of  Kolkata.  American  Journal  of  Sports  Science  and 
Medicine  2014;  2:40-4. 

38.  MukherjeeS,  BanerjeeN,  ChatterjeeS,  ChakrabortiB.  Impact  of  Bharatnattyam  Dancing  Exercise  on  Reducing 
Central  Obesity  in  Adult  Bengalee  Females.  Science  and  Culture  2013;  79:503-506. 

39.  Ben-Noun  LL,  Laor  A.  Relationship  between  changes  in  neck  circumference  and  cardiovascular  risk  factors.  Exp 
Clin  Cardiol  2006;  11  (1):  14-20 

40.  Preis  SR,  Massaro  JM,  Hoffmann  U,  D’  AgostinoSr  RB,  Levy  D,  Robins  SJ,  et  al.  Neck  circumference  as  a novel 
measure  of  cardiometabolic  risk:  the  Framingham  Heart  study.  J Clin  Endocrinol  Metab  2010;  95(8):  3701-10. 

41.  Schneider  HJ,  Friedrich  N,  Klotsche  J.  The  predictive  value  of  different  measures  of  obesity  for  incident 
cardiovascular  events  and  mortality.  J Clin  Endocrinol  Metab  2010;  95:1777-85. 


www.iaset.us 


editor@iaset.us 


